Abstract. The brightest Ultra-Luminous X-ray source HLX-1 in the galaxy ESO 243-49 currently provides strong evidence for the existence of intermediate mass black holes. Here we present the latest multi-wavelength results on this intriguing source in X-ray, UV and radio bands. We have refined the X-ray position to sub-arcsecond accuracy. We also report the detection of UV emission that could indicate ongoing star formation in the region around HLX-1. The lack of detectable radio emission at the X-ray position strengthens the argument against a background AGN.
INTRODUCTION
The brightest ultra-luminous X-ray source (ULX) currently known (HLX-1) was discovered in the second XMM-Newton Serendipitous Source Catalogue [2XMM; 1] in the outskirts of the edge-on spiral galaxy ESO 243-49 [2] . Its 0.2 -10 keV unabsorbed X-ray luminosity, assuming the galaxy distance (95 Mpc), exceeded 1.1 × 10 42 ergs s −1 . Follow-up observations have revealed large scale luminosity and spectral variability in X-rays, in a way similar to Galactic black hole binary systems [3] . The extreme luminosities of ULXs, if the emission is isotropic and below the Eddington limit, imply the presence of an accreting black hole with a mass of ∼10 2 -10 5 M ⊙ . However, the existence of such intermediate mass black holes (IMBHs) is in dispute. Both superEddington accretion and beaming of the X-ray emission could account for X-ray luminosities up to ∼ 10 40 ergs s −1 for stellar mass black holes (10 -50 M ⊙ ), but would require extreme tuning to explain an X-ray luminosity of 10 42 ergs s −1 . Hence, HLX-1 is an excellent candidate IMBH [2] . The existence of IMBHs has profound implications for massive star evolution, and the formation and evolution of star clusters and galaxies in general [e.g. 4] . In this paper we present the results of new and archival multi-wavelength observations of HLX-1 in an attempt to confirm an association with ESO 243-49 and determine in particular where it lies within the galaxy (e.g. in a star cluster, star forming region, globular cluster etc.). 
RADIO DATA
The field of ESO 243-49 was observed as part of the Phoenix Deep Survey (PDS) with the Australia Telescope Compact Array at 1.4 GHz [7] . The final mosaic and a series of source catalogues are in the public domain 2 and we have used these data products to search for radio emission from HLX-1. A source is clearly detected coincident with the nucleus of ESO 243-49, but no source is present at the position of HLX-1. The flux density at the location of HLX-1 is ∼5 µJy. This is below the 3σ local rms noise level of 45 µJy, which we thus adopt as the flux density upper limit for HLX-1. We fitted a Gaussian to the radio source at the nucleus of ESO 243-49, yielding an integrated flux density of 0.15 ± 0.03 mJy. The derived position is consistent with the PDS position of RA = 01h 10m 27.69s, Dec = -46 • 04' 27.8" with uncertainties of 0.2" and 0.5" respectively. Given the accurate astrometry in both radio and X-ray it is extremely unlikely that the 0.15 mJy source detected in the nucleus of ESO 243-49 is associated with HLX-1. The spatial resolution of the PDS observations is high enough such that any significant radio emission at the position of HLX-1 would be distinct from that arising from the nucleus of ESO 243-49.
Using Chandra observations of HLX-1, we have determined an improved position with a 95% confidence error radius of 0.3". Coincident with this new position there appears to be some evidence for possibly extended UV emission. Although we cannot definitively say that this emission is related to HLX-1, the fact that no similar extended emission is seen in the radio, infrared, optical or X-ray domains [ . In this case HLX-1 could be an IMBH which was once at the centre of the dwarf galaxy, but has now had most of the gas and stars stripped from it via the gravitational interaction with ESO 243-49. The lack of radio emission down to 45 µJy rules out a blazar [10] and strengthens the argument that a background AGN is not the source of the X-ray emission.
